OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET J OF__58__ 



en 
< 

o 
□_ 

d 




CM 
O 

« 

CO 
CM 

m 

o 

Q_ 

O 
CM 
O 



— I < 

X < 
Q_ Q 




O 
00 

5 
o 

Ql 
o 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et at 
SHEET 2 OF 58 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 3 OF 58 



O 
O 
> 



CO 

d 




CO 

O 

CO 
CO 

m 

o 

Q. 

CC 
O 

CM 

O 
CO 
< 

CM 
CO 

o 

D_ 

CM 

I 

o 

CM 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 4 OF 58 



FIG.4 



vcc 



LD 

MODULATION 
SIGNAL 



GND 



FIG.5 



vcc 



INVERTED SIGNAL 

SMALL SWING LD. 
MODULATION SIGNAL 



j( \ 



S2 
S1 



GND 



PULSE WIDTH 



FIG.6 



INVERTED SIGNAL 

SMALL SWING LD. 
MODULATION SIGNAL 



VCC 



1~X 



S2 
S1 



M ► • 

PULSE WIDTH 



GND 



OBLON, SPI VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET _5_ OF 58 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et at. 
SHEET 6 O F 58 




CM 



n 

LO 
CO 



Q O 



o 

CO 



O 
00 
< 



00 5 GO 



o 

|h p —i 

_l CC -J d § 
< u_ Q co 
S th ° 

00 Q S 



00 

d 



o 

CO 



o 



CM 
O 

(73 
< 

CM 

m 

o 

CL 

o 

CM 



< U- CO o O 

si 

C/5 Q 



H 

LO 
CM 



o 

CO 

< 



38 

55 



UJ pZ 

><< 
CL Q 



o 

CM 



O 
00 
< 

m 

o 

CL 
O 



o 

— I < H I 

LU h- < ' 

>< < o: ; 

LU 

o 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 7 OF 58 



FIG.9A 



LD 

MODULATION < 
SIGNAL 



131 



INVERTED/ 
NON-INVERTED 
SIGNAL GENERATING 
CIRCUIT 




NON-INVERTED 
SIGNAL 



INVERTED 
SIGNAL 



r 



130 



132 



SMALL 
SWING 
OUTPUT 
CIRCUIT 



S1 
S2 



FIG.9B 



CURRENT 
MIRROR 
CIRCUIT 



228 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET _8_ OF 58 




O 

CO' 



O 
UJZ, 

opt 

> LU 

o 



CM 

go 



n 

LO 
CO 



>o 
EE 

QO 



o 

00 

< 



z 2£ ? 

=!£<§ 
< u. z o 

511.0 
co 3 55 



o 



— I LU ^ ~ 
< U. Q CO 

wq S 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET _9_ O F 58 



FIG.11 



180 VOLTAGE GENERATING CIRCUIT 

VCC2 




OBLON, SPI VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 10 OF 58 




CM 
O 
(73 

CM 
CD 
O 
0- 

o 

CM 



co 3 S 



o 



>- cr 

-r- 2 ^ H- 
=5 LU O < 

<2 => O DC 

X O — I LU 
UOZ 

a: lu 



i 



o 

CO 



-I V 



to 



cr 

UjO< 

x o cr 



LU 

a 



< u_ oo o O 
St 

00 Q 



00 
< 



/i 

in 

CM 



5B 

zd cr 



n 

o 
in 



-J < 

><< 
CL Q 



o 

00 

5 
o 

Q- 

o 



O 

z 

LU P < t 

x<crz 

CLQHJ3 

LU 
O 



si* 

CL < 
2 Q 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 11 O F 58 



o 



O 



LU LU 

E cr 

LU 0^ LU 
WOW 



lo 



o 
o 
> 



CO 



^1- 



tr 

LU 



CO 



lu cc 



LU 
LU 

o 



2 ul cr 

< ZD LU 

cr o9 
o LU > 
OCT ~ 

cr u- Q 

CL 



o 




o 
z 

LU 
ZD 

a 

LU 

8:* 

03 

X o 




^z^ 

— J LU « — j 



CO Q 



ZD 
O 



LO 
^1 



! 10 
! cm 

^1 



P 

I << 



X LU 



o 
o 
-j 
o 
-J 

LU 

X 

CL 



O 

cr 

o 

z 
o 

Q 
O 



o 
— ► 



< f- ■ 

CC Z 

Hi lu Z) 



o 

CO 

m 

o 

CL 



< 



LU 



OBLON, SP1VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA.et at. 
SHEET J2_ OF 58_ 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 13 O F 58 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET .14 OF 58 




CO 
O 




o 



CM 



j — ^ 



cr 
i- 

Q 
_l 

Q ; 



To 



1 T 



Q O 

-«oo 
d: h 

Z ID 
— Q 

O 



A 



A 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET J5_ OF S8 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET J6 OF 58 



o 

CO 

o 

CO 



o 

CO 

o 



CM 



CO 

cr 



CO 

Q 
LU 



o 

A 



^A/WV 



o 



CO 



CO 

Q 
LU 

LU 

> 



CM 



go 

2 Q 00 

T O 



< 

Q O 

— ' CO 
Q 7 

HO 



£5 

— Q 

O 

A S A 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 17 OF 58 




OBLON.SPIVAK.ETAL 
DOCKET #: 250496US2 



o 
00 
o 



o 

00 

o 



CM 

d 

Ljl 



CM 




oo 

Q 

LU 

I- 

cn 

LU 

> 

T 
z 
o 



HWWV- 



o 



oo 



00 

Q 
LU 

LU 
> 



A A 



CSJ 

cr 



J — 1_ 



i 



o 
_i 

So 

Z O CO 

A 



-»oo 

pi 

ec i— 

Z 3 
— Q 

O 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 19 OF 58 



FIG.21 



vcc 



CML 



NON-INVERTED LD 
MODULATION 
SIGNAL 



> 



R1 




TR1 



INVERTED LD 
MODULATION SIGNAL 



R2 

NON-INVERTED 
SMALL SWING 
SIGNAL ^ 

> 

INVERTED SMALL 
SWING SI GNAL ^ 



TR2 



(b 



GND 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 20 OF 58 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 21 O F 58 




OBLON, SPIVAK, ET AL 
DOCKET H: 2S0496US2 
INV: Masaaki ISHIDA, el al. 
SHEET 22 OF 58 



< 
O 

LU O 
I- Z 

tr ~ 
lu & 
> co 
S _i 

OS 
2 GO 



O 
GO 
O 



£ CO 

lu < 

S CO 



A A 




OBLON, SP1VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 23 OF 58 




OBLON, SPI VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 24 O F 58 





OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al 
SHEET _25_ OF__58_ 

FIG.27 



430 




^433 



AMP 




GND 



FIG.28 




430 

— I r 436 



r 437 




GND 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISH IDA, et al. 
SHEET 26 O F 58 



FIG.29 



433 




GND 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET _27_ OF 58 



1 


_l 


< 


< 






o 

Q So 


o 


00 










LLI ^ 




> 00 


LU CO 




fed 


T=l 


z < 




o s 

Z 00 




A 


A 



cr 



sr. 



J — ^ 



CO 

cr 



CO 

1*- T 



CM 



O 



CO 

d 



CSJ 

cr 



sH 



^vwv 



AAAA/V 



e 



Q 



CM 

cr 
i- 



J — ^ 



cr j,— 



e 



o 



44 



ass 

H- 00 

cr 

So 

8§ 



I- CO 

cr 

1 1 1 ^ 
>o 

Z) 
O 
O 



) 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
1NV: Masaaki ISHIDA, et al. 
SHEET 28 OF 58 




OBLON, SPI VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 29 O F 58 



3 
O 
> 



CM 



CM 
CO 

CD 



I .. 



A/WW — i 



o 

CO 

< 



p IxfpiTxl 



CNJ 

cr 



o 



CNJ 



J ^L. 



cr >K — i 



A 



is 

o 



uj2 

I- CO 

cr _ 
So 

Q 
O 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 30 OF 58 



Q 00 00 

UJ O o 

fe i i 

> CO LU CO 



I 

o 



^ LU < 

S CO ^ 



CO 

A A 



CO 
CO 



CM 

cr 



£2 IK 

LL. 



o 

00 

< 



CM 



CM 

cr 



J — l_ 



sr-i__r 



or 



A 


A 






9* 


9* 


LU y 


Si 


h- 00 


l-oo 


LU g 


cr _ 


>2 

IS 


>2 


i§ 


z> 

Q 


o 


o 







OBLON, SPI VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, ct at. 
SHEET 31 O F 58 

FIG.34 



vcc 




GND 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, ct al. 
SHEET 32_OF_58_ 




LO 
CO 

O 



CM 



O 

CO 



C/5 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 33_OF_58_ 



O 
CO 



_i lu < 

< Ll_ Z O 
^ U. O 
00 5 00 



CO 
CO 

d 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et aL 
SHEET .34_ OF. 58 




CO 

O 



CO 



o 
o 
> 



Maaa/v 



CM 



1 



he 



£ 

_T 
O 

LU 



O 



So 
cr < < 

HI J2 
> 30 

W 



-JO 

LU < < 

I — — J ?S 
CC 3 O 

±£ All A 



Q 

o 



OBLON,SPIVAK,ET AL 
DOCKET*: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 35_OF__58_ 




00 
CO 

d 



CM 




OBLON, SP1VAK, ET AL 
DOCKET #: 250496US2 
1NV: Masaaki ISHIDA, et al. 
SHEET lfi_OF_JS_ 



o 

CO 

d 




OBLON,SPlVAK, ET AL 
DOCKETS 250496US2 
1NV: Masaaki 1SHIDA, et at 
SHEET 37_OF_58_ 




OBLON,SPIVAK,ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 38_OF__58_ 




OBLON,SPlVAK,ETAL 
DOCKET #:250496US2 
INV-.MasaakilSHIDA.etal. 

SHEET 2S— OF_5S_ 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET _40_ OF 58 



O 



CO 



CO 



CO 

CD 



< L 
— i £ cr 



A A 



CM 

cr 



00 



gjj — / WW\r 



CD 



CM 

cr 



cr 



o 
< 



G3._Jtf 



CNJ 
CNJ 



en 



Q —J 

LU < 

I— z 

<r o 

^00 



Q —J 

LU < 

I- z 

tr a 
£oo 



Z (J z o 



00 



< 

00 



< 

00 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 41 OF 58 



tr. 



01 



CO 



CD 

C/) 



CO 



LLI , 

Ol_ b 

< lZ => 



A A 



CM 



CO 



co 



CM 

tr 
I— 



3 



Ei_jg_ 



Q —J 

LU < 
h- 2 

gss 

T S 



Q -J 

LU < 



OBLON, SPIVAK, ET AL 
DOCKET #: 2S0496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 42 OF 58 



FIG.45 




GND 



FIG.46 



vcc 



400 




Vl 



OBLON.SPIVAK, ET AL 
DOCKET #:250496US2 
INV: Masaaki ISHIDA, ct al. 
SHEET 43_OF_58_ 

FIG.47 



Vh 



400 




Vl 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
1NV: Masaaki ISHIDA, et al. 
SHEET 44 OF 58 




OBLON, SP1VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISH1DA, ct al. 
SHEET _45_ OF — 58__ 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 46_OF_58_ 




OBLON, SPI VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 47 O F 58 




i 



OBLON, SP1VAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki 1SHIDA, et al. 
SHEET 48_ OF 58 

FIG.52 




FIG.53 




OBLON, SPIVAK, ET AL 
DOCKET U: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 49 OF 58 



FIG.54 



550 VCC1 VCC1_ 551 554 




t>- 



GND GND 
VCC1 




GND 552 



555 



530 



535 



531 



30 



FIG.55 



550 VCC1 VCC1 551 554 



530 




GND 552 



130 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 50 OF 58 

FIG.56 



130 

VCC1 




GND 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET Jl_ O F 58 




OBLON, SPIVAK, ET AL 
DOCKET U: 250496US2 
INV: Masaaki ISH1DA, et al. 
SHEET _52__ OF 58_ 

FIG.58 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 53 OF 58 



FIG.59 



300 




SLOW SCAN 



FAST SCAN 



OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 54 OF 58 




OBLON,SPIVAK, ETAL 
DOCKET #: 250496US2 
INV: Masaaki ISHIDA, et al 
SHEET 55 Q F_ 58 



CO 




OBLON, SPIVAK, ET AL 
DOCKET #: 250496US2 
1NV: Masaaki ISH1DA, et al. 
SHEET _5js_ OV — §8_ 



LD1-1 



FIG.62A 



Psy 


1 T ^ LD2_1 










P 


LDI-2W 









al' LDZ-Z^ /e 



FIG.62B 




OBLON, SPIVAK, ET AL 
DOCKET U: 250496US2 
INV: Masaaki ISHIDA, et al. 
SHEET 5T_ OF 58 



FIG.63 

706 




OBLON,SPIVAK,ETAL 
DOCKET #: 250496US2 

SHEET OF — 22— 




